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FOREWORD 
In the more than two decades since its inception, the theory of fuzzy sets has evolved into a far- 
ranging body of concepts and techniques for dealing with phenomena which are too complex 
and/or insufficiently well-defined for conventional methods of analysis. Nevertheless, there are still 
some skeptics who argue that whatever can be done with the theory of fuzzy sets can be done 
equally well with classical probability theory. Such arguments may be countered by pointing to 
problems which can be formulated simply and naturally within the framework of the theory of 
fuzzy sets but not within that of classical probability theory. This is particularly true of problems 
in which lexical imprecision plays an important role. More specifically, if the premises of a problem 
are expressed in a natural language, then, in general, probability theory does not provide a 
mechanism for representing the meaning of such premises in a form that makes them amenable to 
mathematical analysis. Indeed, the facility for representing the meaning of lexically imprecise facts 
and rules is one of the important contributions of the theory of fuzzy sets to the mathematical 
modeling and optimization of imprecisely defined systems. 
Another important contribution to mathematical modeling which is a derivative of the facility 
for dealing with lexical imprecision, is the theory of fuzzy numbers-a theory which may be viewed 
as a natural generalization of interval analysis. It should be noted that seminal contributions to 
the theory of fuzzy numbers have been made by the Editors of the present volume. Drs Dubois. 
Prade, and Yager. The theory of fuzzy numbers has been growing rapidly in recent years, as is 
evidenced by the authoritative treatise on fuzzy arithmetic by Professors Kaufmann and Gupta. 
By providing a basis for fuzzy mathematical programming and the solution of fuzzy relational 
equations, the theory of fuzzy numbers is likely to become a widely used tool for the analysis and 
optimization of real-world systems. 
Still another important domain of application of the theory of fuzzy sets relates to the 
representation and inference from uncertain knowledge. In particular, fuzzy logic serves to provide 
a unifying framework for the management of uncertainty in expert systems. Such systems are 
certain to play an essential role in mathematical modeling and system optimization in the years to 
come. 
The papers assembled in this Special Issue of Mathematical Modelling present an authoritative 
and up-to-date exposition of ways in which the theory of fuzzy sets may be applied to the modeling, 
analysis and optimization of systems in which imprecision and uncertainty-in one form or 
another-play important roles. The idea for the Special Issue originated with Professors Xavier 
Avula and Ervin Rodin, the Editors of Mathematical Modelling. They and the Guest Editors 
deserve our thanks and congratulations for conceiving the idea and transforming it into a coherent 
collection of very substantive papers which deal with a wide variety of issues relating both to the 
theory of fuzzy sets and its application to mathematical modeling and system optimization. 
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